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(57) Abstract: A dye-sensitized solar cell comprises a transpar- 
ent substrate on which a transparent conductive film is formed, 
a conductive substrate so disposed as to be opposed to the trans- 
parent conductive film, a porous semiconductor layer adsorbing 
a dye and disposed between the transparent conductive film and 
the conductive substrate, and an electrolyte also disposed between 
the transparent conductive film. The solar cell is characterized in 
that a gel electrolyte or a polymer solid electrolyte is used as the 
electrolyte which has a net structure containing a redox material 
and composed by crosslinking a compound A having at least one 
isocyanate group and any one of compounds B to D: B is a com- 
pound having at least one amino group, C is a compound having at 
least one carboxyl group and/or hydroxyl group, and D is a com- 
pound reactive with at least on isocyanate group. By adopting 
such a constitution, there is an advantage that the composition of 
the electrolyte of a dye-sensitized solar cell is readily controlled, 
and the manufacturing process is simplified. 
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(l§rj$7??£l -4) 

Sii&^tlcftcm^tlM^ UTOifl/>^J zr-;i/6 2 g> M&i: LTOtK^ 
ft* U A 3 0 g£tfc&2K ^5=-U>^-^i7-^ K 6, 3 4 0 gt7DtU>t* 
tf-YKl, 5 7 0 g?:tl:ji^ 1 3 0 8 CT 1 0 B3fM£j5&<*-frfc& % *mi&7kmm 
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£ lt©^f^xf;^ h > 1 0 0 g^JtJPxT 8 0°CT-SJ&£mv 
;nf;^F>^iilt, #^»8, 3 0 0©-fb^J 

<bi^$jA£ UT±HSi§r6fc?ji£ 1 - 2 (cj: £ tifcftUr^ 9 . 5gi:, TfS-a 
fig^^ 1 - 5 led; Df#5>ixfe^^2 . 5 g> -fbi^B i: IT u ^-^;v:p ^ 

> (HUNTSMAN *t»L : i^i77-^>D - 2 3 0) 1 g, 1 1 
6 . 3 g*&m tfco 

(^^^1-5) 

) — ;i/P L — 2 0 1 0 ) 5 3. 4 gi: h yv>5MVS/7*— h 3 4 . 8gi:^ 
*gl^U ££>tc s Mi&i: LT^Wf >^7>>U - h 0 . 0 5g£in;L, 80 

immm 1-9] 

fb^Ai: LT±I3^^^ 1 - 2 tm£>ft£-fb^3 . 2gt, TIB-q 
1 - 6 bmbtltzit&W) 1 . 7g> it-SMB t IT^ U ai-^^T^ 

> (HUNTSMAN tt»L : J?i77-$>D-4 0 0) 1 g. «J§??& 2 
3. 6 gs mmt It® h 'Jxfl/>i;7^ >0 . Olg^fflbfeo 

: 77^tM 2 0 5AL) 5 0 gk h U U>^^ h 3 4. 8g 

Xs 8 O'CT-S^^fr^x -fb^tJ^lifco 
CUSS^J 1-10] 
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mum 1 - 7 tu: ^n^ntzit^ Hg, <t&®Bt itx^i/>y7^>i 

gs 1 4 5 g£&fflL£o 

1 -7) 

«:75^t;vCD 2 0 5 PL) 5 0 gi: h 'J U>^^f V>>7^- h 3 4 . 8g 
7 0°CT-SJfo£fTlV 4t&®}*mtzo 

immrn 1 - 1 1 ] 

& : Poly bd HTP-9) 1 5. 8g, ft^ftB *'Ji-r;P7^ 
(HUNTSMAN a*k : >>* x 7 7 - 5. > T - 3 0 0 0 ) 1 0 g, 1 

4 6 Lfco 
1-12] 

ih^AhL L XT §3 1 - 8 led: ft 5 g s <b-^t»B t V 

^-zrllT 5. > (HUNTSMAN ttis : i^x 77-^ >D- 2 0 0 

0) lOg, ^mmi 3 5 gfcffiJBLfco 
(-&*&#& 1-8) 

;i/D- 1000) 5 0 gi: h >J U>SM V^T^-b 1 8 gfcfc*?- 
[§HJI§0>J 1 - 1 3] 

it^AtLx±m^m^mi-2izj:*)m^titzit^9 1 . 2g, 

Btlti/'j3->7^ (fyV«^m i$D a a£ : FM-3 3 1 1) 8 
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g. # ij — ' > (HUNTSMAN :^i7 T 7 — 5. >D - 4 0 

o) 2g, mmwL9 i i gMife. 

[HflSffJ 1 - 1 4] 

fb-^Ai: UTTh3^j$#& 1 - 9 *)'&t>tifc4b&9!}2 . 5g, ib&WB 
t It^'Jx-r;!/?^ > (HUNTSMAN *t«L i D D D^ : yi77-;>D-2 
0 0 0 ) lg, fHi3 1. 5g % iii:LTCDh';i^U>^7^>0. 0 0 
5 g£&ffl tfco 

(l%J&;£i£ 1 - 9 ) 

'N + ^^DDi/^D h 'J7t^7 7f > 3, 480 g(Dfflmm&lt <fcoT*§£ 
'J i?* p o 7 *X 7 7-t?> ^?I2 0 0O^'Jxfl/>^ij3-JH 
2 0 gCD^-h 'J^A^i:^ h^tf'J^^-l/V^Un — 1 0 8 0 g <D± Y U »> 
AJgiKDlS-^S^lCct ^»T> 1 3 , 3 5 0O^U7t^77"l?>^'Jt- 

jizmtzo mzntzit'&Vd loogichu u>^-c v>:p*— no. 8g, 

ilts ^1 1 3, 4 5 0©<fb'£r^£f#£:o 

cumw i-i5] 

ih&WAt UTTia^^?* 1-10 t>f#£*i,£:<fbl§r^9 6 g, ib&VuB 
£ LZV^m Yfrx-yVT ^ > 1 g, TO8 7 4 gv L 
tl/i-hO..O lg^ffifflLfeo 
(llrJ##& 1 - 1 0) 

Eifo®%s#lZ IhftVant LT(DV)\/\Z 1 8 2 gs LT&fcmihti 

U-7A3 0 g£tt&#.x K 3 8 , 720 gi:7otl/>t^ 

^K 9, 8 6 0 g££ £>Cft&<5^ 1 3 0°Ct 1 O^S^^^fc^ **QJi&7k 
£Q«JI£fT oT. #^S4 8,5 6 0 (DTs'gm&x-?- U >3j-^-t7"-f U > 

^^•9--f h*itm^5:l§feo W^tlfe^b^l OOgCh U Vy7^- 
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h2. 1 ili:LT0i;7W>^7!7U-hO. 1 g, %$R&mtLT 
O^f/H^h>10 0g*JDiT> 8 O-CTfiJ&fcffl^ 
x^^h>4^Lt, ^14 9, 6 2 0©fls^j£#fc o 

[2SJS0H 1-16] 

^IB £ lt^'Jx-f^7^ > (HUNTSMAN ftgSL (S D a D « : ^z7 >T 
- 3 0 0 0) 1 0 g N «#&2 1 8 g*mmLtzo 

(-smum i-ii) 

Poly ip) 2 5 0 h 'J U - h 3 5 g^^f;i/xf h> 5 
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(2) ^2cDfe^ti^^*Bi«?fetco^T0^5S^J 
[HSS^J2-1] 

<b^A£ LTTISl§rf&^&2 - 1 tc J: 9i§rE&L*:<b-£it) 1 1 . 3 
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P L - 1 8 0 ) lg, 110. 7g, Mttth iJiH75 >0. 

(l§r££2J&2 - 1 ) 

ttimVomt LT(D7 U Hz U > 9 2g, ««Ei: UT©7kKfl3* U •> 
A3 0g^tt3i^s £ £ {Cai^lx >**-Q--i K 5 , 9 5 0 gi:7D 
fK3, 9 7 0 g£tt&^ I 3 OVT' 1 Omm%.Jfo£l£tz'&, 4>lDJ^7XMS$ 
ffoT. 1 0 , 0 0 0<D = 'gm&^3 L U>**i/ K-7DKU>t^ 

Ktt«£-#£f#£ 0 m^tltz^m lOOgth'J l/>^-fVy7^- h 5 . 3 
gt»«i:LT©^rw>y7^l/-h0. 0 5g£ljQ;U 80°CT*3I^P^ 
SJfcSfr^ #^ftl 0,5 2 0(Dit^m^mtz o 

7 [mA/cm ! ] „ l^^mjE* 5 0 . 70 [V], 7 j — # 0 . 6 

8, £&3»$s#7 . 0 [%] (jM^ff: : AM - 1 . 5 (HOmW/cm 

7 fcjfcfifcu *©ft©XS;feJ;tf#^tmfc:o^Ttt, H»J2-1 
[HJ60IJ2-2] 

^•Akbth>JI/>s;-fvm-hO. 35g, fli^CtLTTB* 
2 - 2 iz X D HrfiS t fcYbilr^ 5 g ThBi%^#& 2 - 3 fc J; D M t fcfc 
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&®5g.mmm93. i5g, t&mtLxxfi-x*? y^-h o . oig§ 

(^7:^2-2) 

fiJte«f» + -C^y-feU >9 2 gZ&ftWMb It, 7Dtl/>^- + ^^ h* 1 9 

1 0 g £?tV^ #^S2 , 0 0 0©Hmtl7'O tl/ >:**+?M Kl^ 

S^^^^T-^^uv^U =i-;i/6 2 g£tB$g^Ki: LT, jc*- u 
K 6, 9 6 0 gi:7D^l/>tJrif^ K 2 , 9 9 0 g (DttlmKfoZftl^ 
10,00 OcD-mtgtt3i^b>^-^i7-^ F-7D l^b y^-^iT"^ h*±tS£r#:£ 

[Hl^J 2 - 3 ] 

ibGWAt IT h U U>^^fV>>7^ - h8g, ib&VnCt bTTIB^tfc#i£ 

2 - 4 iz «fc D b tzit-^m 9 g ^TIB^/J^ 2 - 5 tc «t t) b tzfc&VO 1 
g, «®?r£7 2 g. lt©h'Jxf i/>s;7^>0. 0 1 g£^fflbfc 0 

(^^^2-4) 

t'f H 1 3 8SSSB©ft;!JD£/fo£fTl^ ^12 0 OCD^i;o:^u>^i;ii-;i/ 
(^^^2-5) 

Mlfo^^T-t-^fcrD 'J K> 6 0 g&^rjr* 138 g£®i^U 2 5°CTr 1 
wt%ga^0. 0 0 3 g, 2 8wt%7> ; Er77k0. 3 g Stf 3 0 w t %5! 
^bTK^Tkl. 4 g ZmuLTM&Zft^, Cft£M<bT\ K1I3 0CDtfUtf 

[Hm^J2-4] 

fc&<MAtLX-( V*D>v-r V>7* - h 0. 0 3 g, fls^ftC £ bTTSB 

29 

BNSOOCID: <WO 020781 15A1_I_> 



WO 02/078115 PCT/JP02/02727 

&f&um2- 6 tc j: D^ucft^ti i og, mmm9 o. 3 g , mmt^xco 

(£r/£2f&2-6) 

6 oaagpcD^- h >; ^Affifcoift&^a^ti^oTx #^«9 5, 0 0 o©# y 7 

Cf*»0i2-5] 

(fr;^tis : g?t*fe£/ 'j3->^-^l/FM-4 4 11) 10g, 

*8?&6 8gx Itjli: Lt h 'Jxf l/>i/7> >o. 0 1 g£«flj|Ufc 0 
CHJfi^2 - 6] 

its® a t ux Tsa^^as 2 - 7 tc * d \,tc<t^m 6 g> c 1 1 

:/7^t;i/CD-221) 5g, ««p% 9 9g, LT© h >Jjf 

U>i>7*>0. 0 0 5 g^|Uf; o 
(^J*;£i£2-7) 

S:PTMG 2 0 0 0) 1 0 0 MM^izM it, h U 1/ > y V T*- h 1 8 
«Mfc«*fcLT©^:7*;i,*->j>7i>u--ho. 05Mm^^uX. 80-C 
TfiJ&fcfr^ #^«2, 3 5 0 (Dik^tfa^mtio 

imnm 2 - 1 ] 

<t-&®A£LZ-( V*D>i;^Vi/7^-h0. 6g, fb^Cttt^'J* 
L) lOg, ft/S??&9 5 . 4 fcft$££ UT07^t-^^1/x- h 0. Olg^ 
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C^5S^!I2 - 8] 

fc&toAt UTTSB^^ffi2 - 8 (c <fc V&f&istzib&Vn 3 6. 8g, fbi£$f 
C h LT±m^f&J5m 2 - 2lz£ b&f&Ltzib^®) 0 . 5g, TO3 3 6 g, 

i: L/TO h Ux^l/>i/7^ >0. 0 0 5 g^Sllfe„ 
(^f*#iS2-8) 

SiS«s»i>Tx^- v v u-jv 6 2 MSB £ mulish uxfi/ 

-YK7 8, 0 0 OSMfcrn \ZV >;fr*l7-^ K 1 9 , 6 0 OMg&GDttflD&Jfo 
£fifW ?}^ft9 7,7 0 0 (D — 'gm&x-?- U V^^rt^ h'-7Dtl/y^^ 

^-h0. 4fifigP. Lt©^7W>y7 £ U— h 0 . 1 MMSlk # 

WJSSifc UT©^f-;UJi^;i/^ h> l 0 0 aSgPSriO/LT. 8 0 °CT'S/fo£fT 
W Sii&^^^;i/a-^;i/>5r h >^i*lt^?i9 8 , 0 0 0 (Dib&WJZmtzo 

immm 2 - 9 ] 

it&VOAt LTTta^^^2 - 9 t«k t)f§c,nfc<b^ 13. 6g, <b£r$& 
Ctlt^i2 0 0©tf D :n^U>yi> :3-;K) . 3 gi:TS3^^^2- 1 
0 ICj; ft fcto ^85 0 . 7 131g, AfeftJi U©h'Jxfl/> 

>o. i g^^^bfco 

ihij U *A 3 0 $ £>lca:^U>;**+M H 6 , 3 4 0 gi:rDtU 

5 7 0 gi:^tl:^ 1 3 CC-e 1 OWFHSiE;$*}fc«. +in 
J3«$fl ! S£fToT7}^«7 , 9 6 OcD-^fg^oi^l/ >:**+M F-7Dtl/> 

F^m-Sfozmtzo m^titzit^W) 1 o o gtc\*-tM >sm v^> 

7^-h4. 2 g> m%kh\^T<DVzr?-)\,3->i>^t?\'-Y 0. 1 g, 

t LT(D*3-)\/^3-)l<>r h > 1 0 0 g%Mx.T 8 0°CT:SJfo£mv S/fo^ ^ 

f;nWh>$llibt, ^18, 3 o OcDih&m&mtzo 
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(&f&j5m 2 - 1 0) 

SJS^S *fct)i&V0Wt LTC^'Jt 'J > 9 2 g, Mmt LT<D7kmt±) u £ 
A2 4g$ttji^ £ 5> fcx^U >3r3rit*r K 6 , 3 4 0 g t 7 D ^ U > 
-f Kl, 5 9 0 g£*{±&fr s 1 3 O'C-C 8 mm&Jfcgi£tz'&, **Djft7Ma.3I& 
fToT^^S8, 0 0 0 (DE.mnmx.l- \y >**V 4 K-7DKum^ K 
^^tlfcfll^l 0 0gt^DDffK^f-;bx^r;i/4. lg 

[fSlfi0*2 - 10] 

fb^Ai:b-rTIB^^^2-l lfc*D»e,jifcfli^«&l. 6g, ib€>m 
C i: LTTIB^^^2 - 1 2 tc«fc t>m^titz<t^ 1 0 g % I04 gx 

d§r$#&2 - 1 1 ) 

I ;i/P L — 2 0 1 0 ) 5 3. 4 gfc h U l/>.s;-f y^*- h 3 4 . 8gi:S 
S^U l61i:bT©^7W>>>'7e;l/-hO. 0 5 g £AD;tT 8 0 "CT£ 

(&f&j5&2 - 1 2) 

fcim^^Mi: ItO^xf v 'J I0 6g, Mt&t LX<D 

*mtl3 U £A 2 4 g£tfc&* N £&fc:c*-U K 2 , 9 4 0 gfc7n 

9 8 0 gi:$ttM, 1 3 0«CT8l«fij6**fc« x * 
M*ia^frot, #^fi4, 9 8 0©-mt6t4^^l/>3|-^-»7-^ h'-7Dt: 

*5P;b4. 5gi:^7;^'JMTt6 0fcSJS$t N Tvm 7- Mb Lfc© 
1>> 8H«*aS!£fT^ #^*5, 0 0 0©*;utf*^;i,gg£*ijx-^;u9 0 
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inmmz - 1 1 ] 

-22-162C) lOg, SJ¥??& 10 8g, Mi&£ l,Z<DX?j-x*? h^- 
h 0 . 0 1 g£<£ffl bto 
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mmhm (%) 


11^^2-1 


7 . 1 


HSS0IJ2-2 


7 . 0 


^J£0>J2-3 


5 . 6 


HJS0IJ2-4 


8 . 0 


i HSS^J2-5 


6 . 2 


H$60*)2-6 


7 . 4 


mmm2-7 


7. 1 


mmm2-8 .. 


8.3 ! 


mmm2-9 


7.6 


nmm2^Q 


7 . 3 




7 . 0 



12 tc^tlfc ft^AS^C^^i^C^Ci^ £fiitifS§/*l^ 

[HJ6#J3 - 1 ] 
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&mmmm*mmm(Dftmj5mte, gateau ±.mmiRnm2(D^mmm 

Ib-grWAtLT h V y^T*- h£ 0 . 26g, -fb^^D t LTTbB 

-^•fig^^3 - 1 iCct !H# btitz it-Sty)* 1 Og, jg&i: lt©7-fe h - 

h U;i/£ 1 0 sMSL, itJ^O. 5^E;i//'J y h^CDB^-fbU^^Afc 

StJgO. 0 5 ^E^/'J y h;i/<D3£3&*i§/5¥£-B\ T-fe h 'J^^METT'i 
*L^©^> N t It® h'jxf l,>i/7^>0. 0 lg^JiDxt^t, I 

3 - 1 ) 

1 1 , 9 0 0 gRVzms>**V4 K 7, 7 8 0 g$tta^ N M*£i:LT2k8g 
ftA'J«7A3 0gtfflK 1 3 0°CT- 1 Oi$P B mjfo£ **D/&**&3i£ 
ff oTs #^fi 1 9,8 4 0 (DWgiimx-?- U > * j F - 7?- u 

K±fcfiiiri*:2 Okg^if:, 

P^Buig<*:$+^icL^3i^-y-^ 0 (iii) gi2 (c) iZTjk-T&oizXVJ * HK 
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^I$li2. 4%T'&'K ;£8§«7feh LT^fflt*)5 3 £#fi£^£*lfco 
WTOHJS^J 3-2-3-1 2"C^ ib&VQA^ ih-gWV Z2£z-X ?ti?tiM 

3 - i tcmcT^^Ji^^^i^mftb^^^tfeo zn^^mmmm^mmmiz 

# U x — t 1 ;!/?' ^ > (HUNTSMAN #gk IS£d£ : i/i7 7- ^ >D - 2 0 0 

0)10 g*&m t^o 

(l^£*i£3-2) 

£:PTMG2000) 1 0 0 g £ h U U > ^ -f V:/^*- hi 8 g£tt&<5^ 
fttiiilt^^^f >^7^7l/-h0. 0 5g^j)D^.^ 8 0 o CT 3B$P B ^/fo£ 
*TW ^?i2, 3 5 0(Dit^^ntzo 
CHJS0J3-3] 

W&^xmbtltz h U ^fD-;i/7D;l>H4 h>JI/>yv*y7*-M. 2 6 
g, ib&VoV ilbt^'J ai — * > (HUNTSMAN tt«L f£5a£ : 7 7 
-3->T- 5 0 0 0 ) 10g$|fflbfc, 

fb^tJAi: LTTI3^fiK^S3 - 3 £ £> tifcfb^D 2 1 g. IbiSr^DtL 
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T^'J 3L — ^JV7* > (HUNTSMAN :^*x77-^T-500 

0)10 g*&mi,tzo 

A3 0g^ttM> £ £ U >;f*+7->f h' 5 , 9 5 0 gt7otI/>t^iJ- 

^h* 3, 9 7 0 g£tt&*K 13 0'CT10l$f^£^tfe^ **aj&7K#L3I£ 
Irot, ^1 1 0, 0 0 0<D = "gm&x.3-]/>**-9-j F-7DtU>^-^t 
-f H £*§£o ff^ftfc-fb-^ 100gChiJl/>S?-f V*>T*- )•> 5 . 

SghftliilL/toy^^^^^^^U-FO. 05g£flQ;U 80°C-T:3B$ 

F^s^m^ fr?m 1 0 , 5 2 ocft^^nfeo 

[HJfifcl 3 - 5 ] 

PL 18 0)0. 5 gi:^>'x^;i, h;i/ai>^T^ > 0 . 5g, tt^i:bt©^7 

sjs&^^tcim^sf £ it^yj t u > i 6 6 g, mmt. uxcDzkiHb* u 

-7A30 g£tt&<^ ^?)(3Ji^b>^-^-t>--r K 1 1 , 2 7 0 gRU7?-U>* 
*1MK7, 4 9 0 g£{±&*K 1 3 0 1 0 B#IHSJfc£ tffc +lP^zK^ 
&%froT* 1 8,9 2 0(J)E3'i:tit4^^U>^-^r-t7--r K-^^U>^-^ 

3. 7 g UT©^^;^^^ £ l/— h 0 . 0 5gyix, 8 0°CT* 

SffcfcfrCV #^fi 1 9 , 6 2 0 (Dlt-Smzmtzo 

imnm 3 - 6 ] 

fb^tl A t IT >f v'^D > i/W V ^> 7^ - N . 34g, -fb-a^jD £: UTTI3 
1§rEfc£&3 - 5 £ <fc DWfcftfcfb'&lfc 1 0 IT© N.N.N'.N'-^ 
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(^^3-5) 

SJfo^fitt 3 tz&ftWMt Lt©^>^xU7U h— ;i/ 1 3 6 g N 
■»MK9, 5 1 0 gRV7n t: U i^*-^ h* 2 , 3 5 0 g$ftM, MitL 
-G7k$Hb£ U £ A 3 0 g£fflW 1 3 0°CT 8 ■SHflKJ&S-efc©^ 4>l0^7jcM 

kg^ifca eilill, 9 6 0T'&o£o 
[H;«S0»J3 -7] 

ft^Ai: LTT«3£rfi£^?£3 - 6 fc: «*; D f#5> 13. 6g, fbiir^ 
D £ lt7>?i 2 0 0 U a:^- U >^ U =J— ;i/ 0 . 3 g iiTIB^fiJo^S 3-7 
IC J; t>f§£>n£-(b-£-^0 . 7g, Mitlth'Jxfi/>i;7^>0. 0 0 5 g 

(-£f&73 & 3 - 6 ) 

fi*SS»+fc:ffiSB«!H* bTcD^^-U >^'J n-;u 62g, fcfei&i: LT©7k& 
it* 'J -^A 3 0 g£tt&<2K ^^l">2r*l7M K 6 , 3 4 0 gh7D^U>t^ 
tr-f Kl , 5 7 0 g££ £>£f±&^ 1 3 0°CT- 1 "OBtF^S^-efc^ **aJ!& 
TKMH-fcfT oT> #^fi7 , 9 6 0©-^jt&te3L^U>;*-*l7M F-7DKI/> 
^J- =^r "t^ ^l^^Ufc. H^fc^tl 1 0 0 gtZ^N*-^^ >iM V*> 

t LX(D* *-;i/x*-;Hr h > 1 0 0 g*Mz.Z, 8 0 o CT-SJfo£?TW 
f;i/X^b^h>S^SlTs #^«8, 3 0 0 (Dit^^mtzo 
(£dWFiS3-7) 

Slfc$»4»CtB»»llfc UTCD^U-b 'J > 9 2 g. LT©7K^b* V £ 

A2 4g^tt^ ^ c,l:x^i/>^- + ^^ K 6, 3 4 0 gi:rDtU>m 
-f K 1 , 5 9 0 g£fl&^ 1 3 0°CT- 8B$HKJfc<*-&fc©fcs ^IP^tKMS^ 
fToT^-^fi8, 0 0 0 (DE.'gm&^l-l' 4 K -7Dtl/ > * 4 K 
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